Introduction {#sec1-2055668318775315}
============

Dementia has become a major concern in Canada, with an annual total economic burden of \$33 billion.^[@bibr1-2055668318775315]^ Approximately 750,000 Canadians are living with dementia related conditions and by 2038, that number will more than double to affect over one million Canadians.^[@bibr1-2055668318775315]^ Dementia results from several conditions, the most common being Alzheimer's Disease, and is an overall term that describes a wide range of symptoms associated with a decline in mental ability.^[@bibr2-2055668318775315]^ In addition to symptoms associated with cognitive decline, persons with dementia (PWD) also experience behavioral and psychological disturbances such as depressive mood, anxiety, restlessness, agitation among others.^[@bibr3-2055668318775315],[@bibr4-2055668318775315]^

With the high prevalence of dementia and an aging population, an increasing number of families are providing home care for an elder in the family who has some degree of dementia. Within the home, care for PWD is often provided by their spouses or partners and adult children, who provide routine assistance with household chores and personal care.^[@bibr5-2055668318775315]^ While the presence of kinship and the familiarity of the homecare environment has been shown to facilitate the caregiving process and delay unfavorable health outcomes such as death or institutionalization, caregiving for PWD remains a highly stressful experience for these family caregivers and may contribute to negative mental health and an increased risk of mortality and serious illness.^[@bibr6-2055668318775315],[@bibr7-2055668318775315]^ Hence, interventions in the form of technology have been developed to improve the health and psychosocial outcomes of PWD and their caregivers.^[@bibr8-2055668318775315],[@bibr9-2055668318775315]^ The provision of these technologies has been shown to reduce caregiving burden and diminish some of the physical and emotional effort entailed in supporting individuals with disability.^[@bibr10-2055668318775315],[@bibr11-2055668318775315]^ These technologies include fall alarms, Global Position System (GPS) tracking devices, home monitoring cameras and cooker switch off devices.^[@bibr9-2055668318775315],[@bibr12-2055668318775315]^ Together, these devices have identified to potentially improve independent living, safety, and autonomy of PWD and improve the quality of life of these individuals and their family caregivers.^[@bibr9-2055668318775315],[@bibr13-2055668318775315]^ In particular, technology has also been developed to assist with PWD's Activities of Daily Living (ADLs). Defined as activities that are fundamental for self-care, ADLs include bathing, dressing, and going to the toilet.^[@bibr14-2055668318775315]^ Additionally, PWDs need support with Instrumental Activites of Daily Living (IADLs), such as managing money and using public transport, which are more complex and critical for older adults to continue living independently.^[@bibr15-2055668318775315]^ As support for these tasks are often provided by family caregivers of PWDs, there exists a huge potential for technology to address and support the completion of these tasks.^[@bibr16-2055668318775315]^ As such, development of technologies that recognize and support these activities has become a focus for developers with the goal of maintaining PWD's independence as well as reducing demands placed on family caregivers.^[@bibr17-2055668318775315]^ These technologies included COACH, a device designed to assist PWD through the task of handwashing and Ambient Kitchen, a system that provides assistance with tasks in the kitchen.^[@bibr18-2055668318775315][@bibr19-2055668318775315]--[@bibr20-2055668318775315]^

Given the wide range of technologies that have been developed to assist with caregiving, understanding user needs is important when selecting the appropriate technology for caregivers and PWD. However, there had been few studies that assessed caregiver needs with respect to technology. While previous studies have attempted to identify caregiver needs and preferences towards technology, there were outdated, conducted outside of the Canadian context and failed to address the impact of culture as well as sex and gender on these needs and preferences.^[@bibr17-2055668318775315],[@bibr21-2055668318775315][@bibr22-2055668318775315]--[@bibr23-2055668318775315]^

In a study conducted in 2001, Colantonio and colleagues examined the use and interest in support strategies for Canadian caregivers including newsletters, telephone support and computer services.^[@bibr21-2055668318775315]^ As part of the study, a telephone interview was administered to 148 caregivers of PWD recruited through Alzheimer Society for Metropolitian Toronto Wandering Persons Registry.^[@bibr21-2055668318775315]^ As part of the interview, respondents were asked if they had ever used telephone, newsletters, or computer support.^[@bibr21-2055668318775315]^ Additionally, respondents were also asked if they would like to use these forms of support strategies.^[@bibr21-2055668318775315]^ The study demonstrated great interest by caregivers of PWD for support services other than traditional support groups.^[@bibr21-2055668318775315]^ In particular, interests were highest for telephone support and newsletters.^[@bibr21-2055668318775315]^ However, as this study was conducted more than 10 years ago, it did not reflect the latest trends in caregiver perceptions and technology development.

More recently in 2008, Rialle and colleagues conducted a survey investigating the perceptions of family caregivers of PWD regarding a selection of technology devices.^[@bibr22-2055668318775315]^ Through a self-administered questionnaire completed by over 200 eligible participants, the study highlighted two opposite trends in the caregiver's opinions of technology: rejection of certain technologies and great confidence in the usefulness of others.^[@bibr22-2055668318775315]^ In particular, technologies that increase the care recipient's safety and caregiver's social connectedness were most appreciated.^[@bibr22-2055668318775315]^ While this study provided a pioneering insight into the needs and preferences of caregivers for PWD, the setting (greater Paris area) and the time of publication limited its applicability to the current local Canadian context.

In the same year, Mihailidis and colleagues conducted a pilot study that investigated the willingness of older adults and baby boomers to accept home monitoring technologies.^[@bibr23-2055668318775315]^ Through structured, mixed-methods interviews, the views and opinions of participants on various technologies including personal emergency response systems and fall detection systems were determined.^[@bibr23-2055668318775315]^ Results from this study showed participants would be accepting of the technologies if they allowed them to remain in their own homes and age in place.^[@bibr23-2055668318775315]^ However, as the study focused on home monitoring technology, the results may not be applicable to other technologies that can assist with caregiving. Moreover, the participants in the study were not caregivers of PWD, who may have different opinions and preferences of technology.

Finally, Czarnuch and Mihailidis administered an 85-item questionnaire to family caregivers of older adults with dementia to explore the needs and the roles of intelligent assistive technology (IAT) in support those needs in Canada.^[@bibr17-2055668318775315]^ Through the completion of the questionnaire, the study explored challenging ADLs for an older adult with dementia to complete independently, difficult ADLs for caregivers to assist, the role of IAT in supporting ADLs and features of functions of IATs designed to support ADLs.^[@bibr17-2055668318775315]^ In the Canadian study, respondents to the survey demonstrated little knowledge of existing IATs.^[@bibr17-2055668318775315]^ When asked about their preferences of IATs, respondents preferred technologies that were autonomous, familiar, simple, and unobtrusive.^[@bibr17-2055668318775315]^ This research shed vital light on the caregiver needs of technology from a Canadian perspective. However, there was a paucity of exploration on the impact of culture differences on the caregiver needs and preferences of these technologies. Moreover, as highlighted within the study, factors such as the sex and gender differences among caregivers as well as care recipient were not examined.

Given Canada's multicultural society, it is paramount to take into consideration the impact of culture on the needs and preferences of technology among caregivers of PWD. Accounting for 4% of the Canadian population and up to 9% of the population in major cities, the Chinese community represents a rapidly growing proportion of our society.^[@bibr24-2055668318775315],[@bibr25-2055668318775315]^ In addition, previous research has shown issues associated with the use of technology specific to this population.^[@bibr26-2055668318775315]^ Moreover, caregivers in Asian cultures have been found to be more susceptive to caregiver burden compared to their counterparts in Western societies.^[@bibr27-2055668318775315]^ As such, it is important to examine the needs and preferences of technology among this population so as to better inform the development of future technologies tailored to the various needs and characteristics of this population.

Beyond the paucity of research on the needs and preferences of Chinese caregivers of PWDs, there is also a paucity of information on the sex and gender differences with respect to these needs and preferences. Within the context of this study, sex refers to "...the biological and physiological characteristics that distinguish males from females". Gender refers to "...socially constructed roles, relationships, behaviours, relative power, and other traits that societies ascribe to women and men".^[@bibr28-2055668318775315]^ While these constructs are distinct, we recognize that they are on a continuum and interrelated. As such, we will be referring to both constructs as 'sex and gender' for the remainder of this paper. A thorough understanding of sex and gender differences in the needs and preferences of these technological advances is important, as females make up 75% of PWD and over 50% of caregivers in Canada.^[@bibr29-2055668318775315],[@bibr30-2055668318775315]^ Research has shown that among caregivers, considerable sex and gender differences with respect to well-being, psychosocial health, and overall health exist.^[@bibr31-2055668318775315]^ However, little is known about sex and gender differences in the caregivers' preferences for technology in the care of PWD.

Therefore, the aim of the study is to examine the needs and preferences of technology among Chinese family caregivers of PWDs. In particular, the study examines (1) the nature of use of technology by Chinese family caregivers of PWD, (2) perceived usefulness of technology in assisting Chinese family caregivers of PWD with their caregiving activities, (3) feature preferences of among Chinese family caregivers of PWD when installing and using technology, and (4) sex and gender influences on the technology needs and preferences of Chinese family caregivers of PWD. Following the introduction, this paper will elaborate on the study methods including study population and design, measure, procedure, data collection as well as analysis, results, discussion of the findings, limitations of the study, and conclusion.

Methods {#sec2-2055668318775315}
=======

Study population and design {#sec3-2055668318775315}
---------------------------

This study was a cross-sectional survey. All potential respondents were Chinese family caregivers of PWDs residing in Canada. Due to the lack of a central database for Chinese caregivers of PWD across Canada, respondents were recruited from the Yee Hong Centre of Geriatric Care a long-term care organization in Toronto, Ontario, Canada (subsequently referred to as "Yee Hong"). Eligible respondents included those that met the following inclusion criteria (1) has previously or is currently providing care to an individual with dementia, (2) can speak, read, and write in English and/or Mandarin, and (3) is not a formally trained caregiver (e.g. registered nurse). Respondents who were not Chinese caregivers of PWD and those that were unable to complete the questionnaire due to language communication or cognitive barriers were excluded from the study (n = 1). As this was a pilot study that served as the foundation of a larger study examining the needs and preferences of technology among Chinese family caregivers across Canada, the sample size was not calculated.

Measure {#sec4-2055668318775315}
-------

To date, there had been a lack of prior attempts to examine the needs and preferences of technology among Chinese family caregivers of PWD within a Canadian context. As such, the questions were based on a previous questionnaire administered to a Canada-wide population by Mihailidis and colleagues.^[@bibr17-2055668318775315]^ The previous questionnaire was developed and piloted among academics, professionals, and experts in the field to ensure its reliability and validity. The current questionnaire consisted of five sections and a total of 78 items, including a mix of multiple choice and open-minded items. Recognizing the potential language needs of Chinese family caregivers of PWDs, the questionnaire was translated into Mandarin/Cantonese by a certified translator. Two independent, native speakers of Mandarin reviewed all items of the questionnaire. Their feedback was used to improve the wording and to ensure the accuracy of the translation. The time needed to complete the questionnaire (approximately 30 min) was also estimated through this review.

Procedure {#sec5-2055668318775315}
---------

Study packages were mailed by post to the mailing address of all potential respondents registered with Yee Hong during the Fall of 2015. The study package included a recruitment letter from Yee Hong and the research team, information and consent form and questionnaire. A return envelope with a pre-affixed postage and address label was also enclosed to allow potential respondents to return the survey to the research team upon completion. Potential respondents were also provided the option to complete the questionnaire online or over phone through a link and contact number provided in the recruitment letter respectively. In the event respondents had any questions or require clarification on the items of the questionnaire, they could contact the researchers using the email addresses or telephone numbers provided in the study package.

Data collection {#sec6-2055668318775315}
---------------

### Independent variables {#sec7-2055668318775315}

Caregiver personal variables were collected to describe the study population. These variables included age, sex and gender, marital status, place of birth, race/ethnicity, languages spoken, highest level of education, employment status, living arrangement, financial aid, length of care and if they consider themselves as the primary caregiver. In addition, personal variables of the care recipient were also collected. These included the relationship with caregiver, age, sex and gender, marital status, place of birth, languages spoken, formal assistance, diagnosis of dementia, comorbidities, and ADLs.

### Dependent variables {#sec8-2055668318775315}

The nature of the respondent's technology use was assessed in the form of the use of 12 technology devices selected based on previous literature.^[@bibr12-2055668318775315]^ Examples of the selected technology devices included fall alarm, door alarm, home monitoring cameras, and medication reminder/dispensers. For each technology, respondents were asked if they had and/or used it. To assess respondents' awareness and knowledge of technology, they were asked how much they knew about technologies that support PWD and their caregivers. Features preferences of technology were gathered by asking respondents to rank the features when installing and using technology from the most to least important. Finally, the uses and benefits of technology were measured in terms of the perceived ability for technology to assist in the care of the care recipient and allowed him or her to remain at home. Respondents were provided the list of ADLs and asked how much technology would assist the care recipient each of the activities.

Data analysis {#sec9-2055668318775315}
-------------

Statistical analyses were performed using SAS v. 9.3 (SAS Institute, Cary, NC). Descriptive statistics in the form of frequency distributions, percentages, means, standard deviations, and medians were used to first describe the study sample. Additionally, descriptive statistics were also used for most objectives to examine the needs and preferences of technology among Chinese family caregivers of PWDs. Chi-square, Wilcoxon Signed Ranked test and multiple linear regression analyses were performed to identify any relationships between variables in influencing the needs and preferences of technology. A significance level of 0.05 was used for each inferential analysis.

Results {#sec10-2055668318775315}
=======

A total of 544 questionnaire packages were mailed out with the help of our community partner, Yee Hong. After a four month period of data collection, a total of 41 responses were received. Of all the responses received, one failed to meet the inclusion criteria and was not included for data analyses.

[Table 1](#table1-2055668318775315){ref-type="table"} provides the profiles for all respondents included in the study. Seventy percent of the respondents were female. The mean age was 62 years (SD 11.5) and the median age was 61 years. The youngest respondent was 34 years old and the oldest was 94 years of age. Majority of the respondents were married. With respect to the place of birth, 85% of the respondents were born outside of Canada. All of the respondents identified themselves as Chinese and 85% of them spoke primarily Chinese and/or Cantonese at home. Most of the respondents had a university certificate or diploma. Almost half of the respondents were working either full or part-time. With respect to living arrangements, 65% of the respondents resided in single detached houses. Almost half of the respondents lived with their care recipient in the same household or building. While caring for the care recipient, 85% of respondents did not receive any form or financial aid. With respect to the length of care, a third of the respondents reported to have taken care of their care recipient for 2 years or less, 28.2% have taken care of their care recipient for 3--5 years, and 38.5% have taken care of their care recipient for more than 6 years. Finally, 67.5% of respondents identified themselves as the primary caregiver. Table 1.Select caregiver personal variables of the study sample.Personal characteristicsAge (mean years, SD)62, 11.5Median = 61N% \<652870 ≥651230Gender Female2870 Male1230Marital status Married2767.5Place of birth In Canada615 Outside of Canada3485Race/ethnicity Chinese40100Language most spoken at home Chinese/Cantonese3485 English615Highest level of education University certificate/diploma2870 College, CEGEP or non-university  certificate/diploma615 All others65Employment status Employed (full and part-time)1947.5 Retired1742.5Living arrangements Single detached house2665 Townhouse512.5 Duplex512.5Distance from care recipient Same household or building1947.5 Less than 30 min by car1230 More than 30 min by car922.5Financial aid Yes615 No3485Length of care Less than 2 years1333.3 3 to 5 years1128.2 6 years or more1538.5Primary caregiver Yes1127.5 No2767.5[^1]

[Table 2](#table2-2055668318775315){ref-type="table"} provides the characteristics of the respondents' care recipients. Sixty-six point seven percent of the care recipients were male. The mean age was 88 years (SD 7.3) and the median age was 89 years. Almost three quarters of the care recipients were parents or parents-in-law of the respondent. More than half of the care recipients were widowed. Majority of the care recipients were born outside of Canada. Almost all of the care recipients spoke primarily Chinese and/or Cantonese at home. Three quarters of the care recipients received some form of formal assistance in addition to the care provided by their caregivers. Majority of the care recipients had a diagnosis of Alzheimer's disease. Table 2.Select care recipient personal variables of study sample.Personal characteristicsAge (mean years, SD)88, 7.3Median = 89N%Gender Female2633.3 Male1366.7Relationship to caregiver Father/mother/father-in-law/  mother-in-law2974.4 Spouse512.8Marital status Married1640 Widowed2255Place of birth In Canada615 Outside of Canada3485Language most spoken at home Chinese/Cantonese3997.5 English62.5Formal assistance Everyday2050 Once a week or more1025 Never1025Diagnosis of dementia Alzheimer's disease2562.5Other common health conditions Osteoporosis1025 Vision problems1025 Insomnia512.5 Anxiety1127.5 Depression1947.5

[Figure 1](#fig1-2055668318775315){ref-type="fig"} shows the nature of use of technology among the respondents. Among the 12 technologies that are presented within the questionnaire, carbon monoxide alarms were the most often used device. This was followed by medication reminder/dispensers and easy to use phones with 36.8**%** and 26.3**%** of respondents reporting to have owned and used it respectively. With the exception of the carbon monoxide alarm, majority of the care recipients did not have the technology devices presented. When asked about the level of technology awareness, 57.9% of the respondents did not know much about technologies developed to assist with caregiving. Figure 1.Technology use of respondents.

[Figure 2](#fig2-2055668318775315){ref-type="fig"} provides information on the perceived usefulness of technology among respondents. Respondents believed that technology would be useful for most the ADLs (mean score \>2.5 out of 5). In particular, technology was perceived to be most useful in having daily conversations with the care recipients with an average score of 3.85 (SD = 1.66). This was followed by mobility (3.82, SD = 1.61) and using the toilet (3.73, SD = 1.64). On the other hand, technology was not perceived to be useful (mean score \<2.5 out of 5) in preparing food (2.33, SD = 1.96), paying bills (1.76, SD = 1.9), and reminding the care recipient to do housework (1.33, SD = 1.69). Figure 2.Usefulness of technology in assisting with ADLs.

[Tables 3](#table3-2055668318775315){ref-type="table"} and [4](#table4-2055668318775315){ref-type="table"} provide the ranking of the features respondents perceived as most useful when installing and using technology respectively. With respect to the installation of technology, being easy to install was considered the most important feature by 37.5% of the respondents. Similarly, reliability was identified as the most important feature when using technology by almost 70% of respondents. Table 3.Most important feature when installing technology.FeaturePercentage (%)Easy to install37.5Easy to learn how to use21.9Cost21.9Clear operating instructions15.6Aesthetics of technology3.1 Table 4.Most important feature when using technology.FeaturePercentage (%)Reliability of device68.8Ability for the system to work without manual input from user21.9Accessible outside of the home6.3Ability to set-up features of the device and customize its operation3.1

When examining the influence of sex and gender on the technology preferences, female respondents found technology to be significantly more useful in helping with the care recipient's ADLs when compared to their male counterparts (Wilcoxon Signed Ranks Test. Z = − 2.21, *p* \< 0.05). On the other hand, there were no significant differences between older and younger respondents with respect to their perceived usefulness of technology. Multiple regression analysis was conducted to test if sex and gender or age significantly predicted respondents' perceived usefulness of technology. The results indicated that the predictors explained 20.5% of the variance (R^2 ^= 0.25, F(3,30) = 5.13, *p* \< 0.05). Only sex and gender was found to be a significant predictor of perceived usefulness of technology (β = 1.25, *p* \< 0.05).

Discussion {#sec11-2055668318775315}
==========

This is the first study to our knowledge that examined the needs and preferences of technology among Chinese family caregivers of PWDs in Canada. Our findings showed that a 57.9% of Chinese family caregivers currently have little to no knowledge of the technologies that are available to assist caregivers. Specifically, most of them did not have or make use of most of the technologies presented in the questionnaire during caregiving. One of the most commonly used technologies was the carbon monoxide alarm, with more than 60% of the respondents reporting to have used it. As non-intrusive devices that can alert and prevent carbon monoxide poisoning in households, carbon monoxide alarms play a vital role in ensuring the safety of the occupants and its uses are not limited to caregiving.^[@bibr32-2055668318775315]^ Moreover, there had been efforts such as legislation and public campaigns that highlighted the dangers of carbon monoxide and promoted the adoption and installation of carbon monoxide alarms in households, which would further lead to an increase in its usage. Hence, it can be argued that the high rates of use of carbon monoxide alarms among respondents is a reflection of an increased understanding for the severe consequences of carbon monoxide poisoning rather than awareness of the difference technologies available to assist in caregiving.

With the exception of the carbon monoxide alarm, most respondents did not own or use any of the other technologies presented in the questionnaire. Based on previous literature, this finding can be possibly attributed to the stigma associated with the use of these devices. Defined as a sign of social unacceptability, stigma can arise due to the shame or disgrace attached to something regarded as socially unacceptable and can lead to anxiety, depression, a distorted self-image as well as low self-esteem.^[@bibr33-2055668318775315]^ With respect to technologies for caregiving, installation, and usage of these devices may lead other to perceive the users to be in poor health or frail.^[@bibr34-2055668318775315]^ Additionally, the placement of sensors, alarms, and control panels necessary for many of the devices presented in the questionnaire can give a household an institutional feel, especially if they are obtrusive or indiscreet.^[@bibr33-2055668318775315]^ Similarly, the use of GPS tracking devices can also create stigma associated being monitored or tagged. As a result, respondents may be reluctant to acquire and use these technologies due to the concern that it may further contribute to the stigma faced by their care recipients and themselves.

As such, steps will need to be taken during the design process of these technologies in order to minimize the stigma associated with its use. In particular, previous literature had alluded to the term "universal design", which described efforts to develop products and solutions that are usable for everyone without the need for adaptation or specialized design".^[@bibr35-2055668318775315]^ By increasing the appeal of these technologies to a wider range of consumers, their potentially stigmatizing image can be reduced. For example, the rapid development and proliferation of automated home technologies such as home monitoring cameras and motion sensitive lights will result in these technologies being the norm rather than the exception. That being said, despite the implementation of "universal design", technology designed to monitor or prompt such as medication reminders may not garner the same level of popularity due to their limited use outside of the caregiving context. Under such circumstances, the device's aesthetics will have a strong influence on how they will be perceived by others. In particular, devices that are discrete and less visible would be less stigmatizing compared to ones that are more conspicuous.^[@bibr34-2055668318775315]^

Respondents have confirmed that technology would be useful in helping with most of the care recipient's ADLs, indicating that they are generally receptive to the use of technologies in assisting them with caregiving. In particular, technology was found to be most useful in having daily conversations with the care recipient, mobility and using the toilet. As such, these findings reflect the aspects of caregiving where respondents would most appreciate assistance in and provide a guide for developers when designing new technologies. Specifically, more efforts should be directed to creating devices or programs that assist with these ADLs as they would more likely to be better received. Outside of the realm of technology, these findings also speak to a need for programs and services that provide support to caregivers with respect to assisting with the ADLs of their care recipient.

On the other hand, respondents did not perceive technology to be useful in helping with the preparation of food, paying bills, and reminding the care recipient to do housework. Given that most respondents were living in the same household as their care recipients, such findings are likely to be attributed to the fact that these ADLs are more likely to be already completed by the respondents on behalf of the care recipients. Hence, it is anticipated that care recipients would not require any assistance as they were no longer involved in these ADLs. Nonetheless, it remains important to explore the potential role and develop technologies to assist the care recipients in these ADLs for when the caregiver is not present (i.e. at work or not living in the same household). These trends were also reflected in previous studies on technology preference, which found devices that promoted social connectedness to be the most appreciated while devices that provided advice on food preparation were among the least appreciated.^[@bibr36-2055668318775315]^ Nonetheless, it is important to recognize that these needs and preferences have remained relatively similar over time and across cultural and geographical boundaries. This suggests the possibility of adapting rather than developing specific technologies from the ground up for this population, which can substantially shorten and reduce development time and costs respectively.

Among the respondents, being easy to install was the most important feature when installing technology (37.5%). This was followed by being easy to learn how to use (21.9%). Caregiving for PWDs is stressful.^[@bibr37-2055668318775315]^ As such, it is without a doubt that installation and use of the technology should be as simple as possible to avoid creating further burden on the caregivers. Additionally, caregiving is a time consuming endeavor.^[@bibr38-2055668318775315]^ Hence, technologies that are easy to learn and install will potentially save valuable time for the caregiver to engage in other caregiving activities. The cost of technology was also highlighted as one of the top features to consider when installing technology. There are many costs associated with caregiving, including but are not limited to lost wages due to reduced productivity at work, medication and transportation.^[@bibr39-2055668318775315]^ Given the existing strain on their finances, it is expected that respondents would value costs as one of the more important factors when acquiring and installing technology. Such a conclusion is congruent with previous studies that have identified the costs of technology as one of the major concerns among older adults considering technology.^[@bibr40-2055668318775315],[@bibr41-2055668318775315]^ On the other hand, aesthetics was considered the least important feature when installing technology. While this factor may not play a significant role during the installation process, it may contribute to the stigma associated with dementia during the use of the technology as noted earlier. Hence, it is pivotal not to overlook the impact of aesthetics during the design and development process of technology.

With respect to features when using technology, respondents ranked reliability (68.8%) as the most important feature, followed by the ability for the device to work without manual input (21.9%). Similarly, previous studies on technology for older adults had found that technology that functioned passively in the background and were unnoticeable to be more readily accepted.^[@bibr17-2055668318775315]^ Given the numerous demands and pressures associated with caregiving, much of the attention of the respondents would be focused on the well-being of the care recipient. As such, they were unlikely to have additional time and resources to operate or respond to breakdowns in the technology. Nonetheless, there should be a basic level of control over the activation and de-activation of these technologies.^[@bibr40-2055668318775315]^ On the other contrary, the ability to receive performance reports regarding user performance and operation of the technology was ranked as the least important feature when using technology. While respondents may not value this feedback, they can provide insights on various aspects of the technology to researchers and developers. This information would in turn enable them to refine and create future generations of technology that would enhance and better align with the preferences of the end users.

While establishing the needs and preferences of technology among Chinese family caregivers of PWDs, this study also identified sex and gender differences with respect to the perceived usefulness of technology in assisting with care recipient ADLs and delaying care recipient's transfer to a residential care setting. Controlling for age, female respondents were more receptive towards the use of technology in assisting with caregiving when compared to their male counterparts. Such findings are in contrast with current literature on technology and gender. A meta-analysis of studies of gender differences in computer-related attitudes and behavior found that males had higher computer-efficacy and more positive affect about computers than females.^[@bibr42-2055668318775315]^ More recently, males had been found to demonstrate a greater interest and more positive attitude towards information technologies compared to females.^[@bibr43-2055668318775315],[@bibr44-2055668318775315]^ Differences with previous findings could be attributed to the specific purpose of the current set of technologies being investigated. As health-related technologies, there is a general positive attitude and tendency to use these devices.^[@bibr45-2055668318775315]^ When faced with the well-being of their care recipient and themselves, the perceptions of respondents are no longer influenced by gender but rather by the functionalities and reliability of the technologies.^[@bibr46-2055668318775315]^ As more female respondents in the study (51.9%) had taken care of the care recipient for a longer period of time (more than 6 years) compared to their male counterparts (8.3%), they may be more aware of their caregiving needs. Therefore, when presented with technologies, female respondents may be better able to align the functionalities of the technologies with their personal caregiving context. Similarly, being the more experienced caregivers within the current study, female respondents may better able to draw from their caregiving experiences when evaluating the usefulness of technology. As a result, it was expected that female respondents in this study would be more likely to demonstrate greater receptivity and a more positive attitude towards technology compared to males.

Limitations {#sec12-2055668318775315}
===========

The strengths of our study included the translation of all the study materials to Mandarin/Cantonese. Given the possibility that a number of respondents may only be able to communicate in their native language, doing so would ensure that all eligible participants would be able to participate in the study. Given the anonymity of the survey, recruitment was done exclusive through Yee Hong, which minimized the possibility of individuals outside of the target population completing the survey. As such, it ensured that the findings are specific to and representative of the target population. However, our study was also subject to several limitations. One potential shortcoming of this study is the small study sample due to the relatively low response rate. Out of the 544 study packages that were distributed, only 41 responses were received by mail and online. Due to the limited sample size of our pilot study, cautionary interpretation of the survey responses is warranted. Hence, future surveys could adopt strategies of data collection such as the Tailored Design Method, which is a well-supported and generally accepted methodological survey framework that have been shown to maximize response rates.^[@bibr47-2055668318775315],[@bibr48-2055668318775315]^ Another potential short-coming of the study is the limited geographical coverage. Due to the nature of our organizational partner, all of the respondents were based out of the Greater Toronto Area (GTA). As such, caution is warranted when applying the findings to other Chinese communities across Canada due to potential variations in environmental and social factors that may influence technology perceptions. Future studies should consider expanding recruitment to include other cities across Canada such as Calgary and Vancouver, which also have a large Chinese population so that comparisons can be made across geographical regions. In addition, future work should also consider the comparison of current findings with that among the general population of family caregivers, which may yield important cultural considerations when introducing future technologies among this population. Given the lack of technology use demonstrated by the respondents, a follow up examination of the factors associated with the rates of technology use will also be helpful in the planning of initiatives that promote technology for caregiving. This can be achieved through in-depth interviews with family caregivers that gather their perspectives on technology that may be beyond the scope and aspects covered by the questionnaire. Finally, as the field of technology is rapidly evolving, the survey responses ought to be updated on a regular basis to reflect the most up-to-date technologies that have been developed to assist with caregiving. Nonetheless, this study would serve as the baseline for comparisons of future use of technology. More importantly, these findings provided concrete evidence and hold significant implications for policy-making and the future development of technologies for this population. First, it addresses a need for a framework that developers of technology for caregiving can work with when designing technologies that would best align with the needs and preferences of this population. Second, this study offers concrete evidence for federal and provincial authorities about the need for policies and guidelines that facilitate the use of technology among family caregivers.

Conclusion {#sec13-2055668318775315}
==========

Recognizing the technology needs and preferences of Chinese family caregivers of PWD is important when developing technologies for this population. In particular, technology developers and health professionals should incorporate these needs and preferences when designing and prescribing technologies that are better suited for this ethnic population. The results from the study suggest that the perception of technology differed between male and female Chinese caregivers, pointing to the importance of assessing technology needs and preferences through a sex and gender lens, especially with more males taking on the role of a family caregiver. In addition, future efforts should be directed towards exploring the influences of other environmental and social influences to better understand and address the nuances in the needs and preferences of technology within each caregiving context.
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[^1]: CEGEP: Collége d'enseignement général et professionnel.
